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DETAILED ACTION 
Response to Amendment 

1 . Applicant's request for reconsideration of the finality of the rejection of the last Office 
action is persuasive and, therefore, the finality of that action is withdrawn. 

Claim Objections 

2. Claims 25-27 are objected to because of the following informalities: the term "mass" has 
been used to describe desired limitation of a droplet, however mass is typically quantified in 
terms of grams not pico liters as set forth in claims. Pico liter is a volume quantifier and either 
mass is to be disclosed or a volume but appropriate quantifier is required. For purpose of 
examination a volume is used to reject claims. Appropriate correction is required. 

Claim Rejections - 35 USC § 102 

3. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

4. Claims 1-10, 12, 13, 14, 17, 28, 32 & 33 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Takahashi (US 6,099,103). 

Takahashi discloses the following claim limitations: 

♦regarding claims 1, 28 & 32, method for driving a droplet ejection device/ink jet 
printer/ having an actuator, comprising: (fig. 8A,8B; col. 1, line 34- col. 2, line 31; col. 6, lines 
58-63) 
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*applying a multipulse waveform (fig. 1) comprising two or more drive pulses (col 7, 
lines 7-26) to the actuator to cause the droplet ejection device to eject a single droplet of a fluid 

*wherein a frequency of the drive pulses is greater than a natural frequency, fj, of the 
droplet ejection device (fig. 1 ; col. 2, lines 10-15; col. 7, lines 27-44: T = L/a = 14 resonant 
period wherein signal A is IT, signal B is .35T which correlates to 2f and 2.86f [known to 
convert between period and frequency f = 1/T] therefore greater than natural frequency) 

Regarding claim 2, multipulse waveform has two drive pulses (fig. 1; col. 7, lines 7-26) 

Regarding claim 3, multipulse waveform has three drive pulses (fig. 2; col. 8, lines 23- 

44) 

Regarding claim 4, multipulse waveform has four drive pulses (fig. 3; col. 8, lines 23-44) 

Regarding claim 5, pulse frequencies are greater than about 1 .3 fj ( fig 1 ; signal A is IT, 
signal B is .35T which correlates to 2f and 2.86f) 

Regarding claim 6, pulse frequency is greater than about 1.5 fj ( fig 1; signal A is IT, 
signal B is .35T which correlates to 2f and 2.86f) 

♦regarding claim 7, pulse frequency is between about 1.5 fj and about 2.5 fj (fig 2; signal 
A is IT, signal B is .4T, signal C is .4T which correlates to 2f and 2.5f) 
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Regarding claim 8, pulse frequency is between about 1.8 fj and about 2.2 fj (fig 2; signal 
A is IT, signal B is .4T, signal C is .4T which correlates to 2f and 2.5f [2.5 is about 2.2 - about 
does not provide for how much difference is acceptable around 2.5] ) 

Regarding claim 9, two or more pulses have the same pulse period (fig. 5; col. 8, line 67 

- col. 9, line 28; pulses are variable and thus can be selected to have same pulse) 

Regarding claim 10, individual pulses have different pulse periods (fig. 5; col. 8, line 67 

- col. 9, line 28; pulses are variable and thus can be selected to have same pulse) 

Regarding claim 12, two or more pulses comprise one or more unipolar pulses (fig. 

1,2,3) 

* regarding claim 13, droplet ejection device comprises a pumping chamber and the 
actuator is configured to vary the pressure of the fluid in the pumping chamber in response to the 
drive pulses (col. 1, line 60- col. 2, line 9; fig. 8A,8B,9) 

Regarding claim 14, each pulse has an amplitude corresponding to a maximum or 
minimum voltage applied to the actuator, and wherein the amplitude of at least two of the pulses 
are substantially the same (fig. 1, 2, 3, 4) 
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Regarding claims 17 & 33, droplet ejection device is an ink jet (col. 6, lines 58-63; col. 1, 
\ lines 34-45) 

Regarding claim 34, ink jet printhead comprising the ink jet of claim 30 
5. Claims 18-27 are rejected under 35 U.S.C. 102(b) as being anticipated by Korol (US 
2001/0022596) 

Korol discloses the following claim limitations: 

Regarding claims 18 & 21, method comprising driving a piezoelectric droplet ejection 
device/ink jet, 10/ (fig. 1 ; f 0033) with a waveform (fig. 2a,2b) comprising: 

*one or more pulses each having a period less than about 20 microseconds to 
cause the droplet ejection device to eject a single droplet in response to the pulses (fig. 2a; 
Tf0036, 0038, 0039, 0040 - in particular contains a pulse component/1 16/ with period of 9^s [one 
or more]) 

Regarding claim 19, one or more pulses each have a period less than about 12 
microseconds (fig. 2; ^0038 - pulse component/ 1 16/ 9jas) 

Regarding claim 20, one or more pulses each have a period less than about 10 
microseconds (fig. 2; f0038 - pulse component/ 1 16/ 9jas) 

*further regarding claim 21, two or more pulses (fig. 2; ^0038, 0039; pulse component/ 
130/ with period of 7 [is & pulse component/ 124/ with period of 4jas) 
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♦regarding claim 22, two or more pulses each have pulse period less than about 12 
microseconds (fig. 2; Tf0038, 0039; pulse component/ 130/ with period of 7\is & pulse 
component/ 124/ with period of 4jas) 

Regarding claim 23, two or more pulses^each have pulse period less than about 8 
microseconds (fig. 2; |0038, 0039; pulse component/ 130/ with period of 7jas & pulse 
component/ 124/ with period of 4\is) 

Regarding claim 24, two or more pulses each have pulse period less than about 5 
microseconds (fig. 2; |0038, 0039; pulse component/ 130/ with period of 7[is & pulse 
component/ 124/ with period of 4jxs - about does not provide for how much difference is 
acceptable around Smicroseconds) 

Regarding claim 25, droplet has a mass between about 1 picoliter and 100 picolitefs 
(1J0040 -volume of 5 8 pi) 

Regarding claim 26, droplet has a mass between about 5 picoliters and 200 picoliters 
(1J0040- volume of 5 8 pi) 

♦regarding claim 27, droplet has a mass between about 50 picoliters and 1000 picoliters 
(U0040- volume of 5 8 pi) 
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Claim Rejections - 35 USC § 103 

6. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

7. Claims 1 1 & 15 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Takahashi (US 6,099,103) in view of Korol (US 2001/0022596). 

Takahashi discloses all the claim limitations except for the following: 

Regarding claim 11, two or more pulses comprise one or more bipolar pulses 

Regarding claim 15, each pulse has an amplitude corresponding to a maximum or 
minimum voltage applied to the actuator, and wherein the amplitude of at least two of the pulses 
are different 

Korol teaches the following: 

Regarding claim 11, two or more pulses comprise one or more bipolar pulses (fig. 1; 
H0038) for the purpose of concentrating energy at frequencies near the natural frequency of a 
desired mode 



Regarding claim 15, each pulse has an amplitude corresponding to a maximum or 
minimum voltage applied to the actuator, and wherein the amplitude of at least two of the pulses 
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are different (fig. 1 ; 1(0038,0039) for the purpose of concentrating energy at frequencies near the 
natural frequency of a desired mode 

It would have been obvious at the time the invention was made to a person having 
ordinary skill in the art to utilize two or more pulses comprise one or more bipolar pulses; and 
each pulse has an amplitude corresponding to a maximum or minimum voltage applied to the 
actuator, and wherein the amplitude of at least two of the pulses are different as taught by Korol 
into Takahashi for the purpose of concentrating energy at frequencies near the natural frequency 
of a desired mode 

Response to Arguments 

8. Applicant's arguments, see page 7 [top of page] regarding claims 1 & 28; page 8 
regarding claims 18 & 21, filed 19 January 2007, with respect to the rejection(s) of claim(s) 1, 
18, 21 & 28 under 102(b) and 103(a) have been fully considered and are persuasive. Therefore, 
the rejection has been withdrawn. However, upon further consideration, a new ground(s) of 
rejection is made in view of Korol (US 2001/0022596) and Takahashi (US 6,099,103). 

Allowable Subject Matter 

9. Claims 16, 29-31 & 34. are objected to as being dependent upon a rejected base claim, but 
would be allowable if rewritten in independent form including all of the limitations of the base 
claim and any intervening claims. 

10. The following is a statement of reasons for the indication of allowable subject matter: 
The primary reason for the allowance of claim 16 is the inclusion of the method steps of an ink 
jet recording device that includes amplitude of each subsequent pulse in the two or more pulses 
is greater than the amplitude of earlier pulses. It is these steps found in each of the claims, as 
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they are claimed in the combination, that has not been found, taught or suggested by the prior art 
of record which makes these claims allowable over the prior art. 

The primary reason for the allowance of claims 29-31 and 34 is the inclusion of the 
limitations being for a droplet ejection device wherein harmonic content of the plurality of drive 
pulses at fj is less than about 50% of the harmonic content of the plurality of the drive pulses at 
fmax, the frequency of maximum content. It is these limitations found in each of the claims, as 
they are claimed in the combination, that has not been found, taught or suggested by the prior art 
of record which makes these claims allowable over the prior art. 



Application/Control Number: 10/800,467 
Art Unit: 2853 



Page 10 



Communication with the USPTO 



1 1 . Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Rene Garcia, Jr. whose telephone number is (571) 272-5980. The 
examiner can normally be reached on M-F 8:00AM - 4:30PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Stephen D. Meier can be reached on (571) 272-2149. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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